An NMD pathway in yeast involving accelerated deadenylation and exosome-mediated 3'-->5' degradation.
Eukaryotic mRNAs containing premature termination codons are subjected to accelerated turnover, known as nonsense-mediated decay (NMD). Recognition of translation termination events as premature requires a surveillance complex, which includes the RNA helicase Upf1p. In Saccharomyces cerevisiae, NMD provokes rapid decapping followed by 5'-->3' exonucleolytic decay. Here we report an alternative, decapping-independent NMD pathway involving deadenylation and subsequent 3'-->5' exonucleolytic decay. Accelerated turnover via this pathway required Upf1p and was blocked by the translation inhibitor cycloheximide. Degradation of the deadenylated mRNA required the Rrp4p and Ski7p components of the cytoplasmic exosome complex, as well as the putative RNA helicase Ski2p. We conclude that recognition of NMD substrates by the Upf surveillance complex can target mRNAs to rapid deadenylation and exosome-mediated degradation.